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MULTIPORT PROCESSOR EQUIPPED WITH PERIPHERAL EQUIPMENT 
INTERCONNECTING PORT AND RAM BUS PORT 

(57) Abstract: 

PURPOSE: To provide a dual port 
processor structure in which a first 
port is interfaced with a PCI bus, and 
a second port is interfaced with an 
RAM BUS (random access memory 
bus) channel. 

CONSTITUTION: This computer 
system is provided with a processor 
having first and second ports, RAM 
BUS channel connected with the first 
port of this processor and a memory 
array for communicating an electric 
signal between those, and PCI 
(peripheral equipment 
interconnecting) bus connected with 
the second port of this processor 
and one or more electronic devices 
for communicating the electric signal 
between those. 
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100 0 1 ] 
[00 0 2] 

tJ^ISA. EISA. MC A (•^-^'tJ'Df-r^^/U • r 

WILT ^i!t<orr.TM*tfr?t UT V . 
r 0 O 0 3 ] Clfl4,iOtS!3fe«^(tfO'f 7 x-Xtcisft 

[ 0 0 0 5 J ;^ f>lc, m^jg^f^S sti t\ ttfigjST« 
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2 . 

1000 6] e^}5$gc7).f >^'7x-;:^CcJ:;SS^>tC«i| 

10 ^fct^rS. 
10007] 

imMtm^i LXot^i,mm) mmcr>mMimiztni 

yS'yzL-X L^2cr>7i(~ hj!)fRAMB us ^A-^^/Ut 
[0008] 

^^fS^S-ii^gf &?t«><50RAMUBUS i^yyyj^T 
[0009J 

Bir s c fc ^ < ^<rmL<rmim «gs :t firateu^e^t 

[Q 0 1 O J 2 

*{t5P"C{iPC I (Peripheral Component Interconnec 

^6E2 2B (Peripheral Component Interconnect (P 
CI), Revision 1.0 Specification. June 22. 1992) T' 

10 0111 PCI ^<M±mm^mm.mmmnm^n 
tTn-^ y -9-/^ -zyxy-M mx-mmt s>zt^u 

SA. EI SA, ttziiMCA/<Xi}<m^]y^fi.X'^m 

^y:f'yx.~x^m.mLx\,\^. i sa, e i sa. m 



•■J 
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{c. PCI J^^^^m^^y^ •/ h+x— AfcS=5:S:ro-fe 

[ 0 0 1 2 ) PC i>'N';^<^)^ffltA!2:a^ia<^ I yomuifi 
* :r cr -fe •/ -tfx^ ^ u o-f^^ fc <aj 0 Si L 7t v-x x-£. I / 

[0 0 13] PC IJ<X r^ii^^>- , 

p c I ffc^-c'i^^tc ( mmmmiZ'£!m^j:mm^a v ^ 

1 ^ ;t {± 0 tS^S^tc^ ? ixS i: 5- {I^B-r S ^ 

[ 0 0 1 4 J mm)^mzmm^ni,:it srfliKL^rvv>; 30 
•t^t:ih<r>^fSL'k^i^h. :LtLt,zxy)zixh(r>mi^ r 

[0 0 151 RAM B U S ^A-^twI/^M 
RAiVIBUSttmir-<i-S>7^' • "yyrL.T'^-^X ■ 
«J (DRAM) ^Sjti:iiSi^Sm«5'M v5'7x->?.$- 40 

^fl^-r^. RAMBus-^•^'^vwi^^:y • ■9-yi^>?.f 

AS-ffla^g!-^^^i^>t^f-S$lE< ^^c02 5 0 M H 
RAMBUS^-^:t^M:^^LT^^^>fti; • -»f 

Sr^Effl-rSt. cORAMBUS±<7;DRAM{i7"D 
-fe -tr i fzii^co<&i^mm.^mfM 5 O O ;^ n'^ ^ cOil 

[0016] RAM B U S^^r^'M± 1 6*cO(i-^«lt 
1 1 :^<r)-mtl t^^ii^hKc*) , mmm<^^. m^^^ , 50 



m^T2^y'i'y"/hi:mij&-rhiztbizmm-rs, 9:^b\] 

SDATA (^fN-xx-^ ) m^t. i&mm(r>yiy~s. 

y^tiXl/^m ( ACK ) y hlCfflV^S BUSCT 

yC-T'&nri^fZfieffl-t'&^J^PIi-^-CS)* B U SEN A B 
LE (M';;t>f ^>-y^^) m^^t, JMftiJ ilXgff^J'o 
•y^'P5:^rS:^-r-S2:^<0C LOCK ( ^i' o y ) fi-f- 

x-£^'-^x->'<7):^-fbflaTTL7k2il 

[00 1 7] viXxA^ESa 

ai {iPC I J<x 1 0 ^«flt-|.*Sfi£0!l<7):rc7.y^iaT 
•9. :^-7' -f H 1 4 . b'ir3!-;K— HI 6 . 

2om^'7^^y y^-f9 xmm^m. is. s c s i ;s 

ja^a2 2. LAN-f 7x— X24, J:t/-f-(7)f|!! 
<OE/O^S2 6'5ri:<^jg3fla#itInI«-C'fe5. -y 
i/- ^r^^x— X|fe^|5]S&2SfiPC U<xl 0$^^ 

mmf^x 3 0 ciiM L , ^miM. i /o *r- h 3 2 . 
34rcnA>^ra<7)T^-tx$-^ffi-r.s, cc^m^M??)^' 

\^^k\r^mm\,zM'sm'^i^i:o . 
coo 1 8 ] 2^l|Hfltc;*;v>T. 7*D-fe-y-9-i 2fi;><^U 

sfcii I /or KPxsrai^KOfc'ciiHcffia LTSbs;^ 
*^aj3RS. pci^N-x 1 0 wgg!L-cv-»^$p$jji, -^x 

<^3mmc^if^xc7)\,\-ti^i,>iz^-th. z.fx.h<7ymi-^ 

0l±V L s ] fflSS^i^ •} . r^^j t&aji^-ctt 
<=S:S. L*»L. PC l-tt^tr^ftSLTV^^-v^M-j^^KgiJ 

Mv^TPC \f<x^cr>nf^^ntj:^:zki}^\timh, 

lI2{S*f|Bafca:SP C I Axofi^^^&5^U/L't>£0 
T'fc-i), PCW^Xti-T— ^'^ 7'KUi^>'^, 'f>':J':7 

T^A^ftgS-IXOfild/::*^*:, x\^—ycr>^<n>mmX'mSi 
4 5 try. vx^'<7);^«;7)g^Si/t:{ivX:J'i:XU'-r<?) 
ffl;?»^*>-«i-iiaT'fd:S<ft4 7t>'^'^i:-r?.. ffS® 
\K<n:3^=^-m.'^^z\i^ (:,(,z2^\^>^'j^fth. m 
2cot>l±«itg7';w-^^1cias^LT$) "J , i^m^\±& 

W£\^>\ ^iz^m\.z\,iimmi^>^mm:\^xhh, 
[ 0 0 2 0 ] LrziE-^(OTy-^ -y h ^WF-mmiz 

tiMWj 1992^6^220 (Peripheral Component 
Interconnect (PCI). Revision 1.0 Specification, J 
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une 22. 1992) TftmV^h. 
10 0 2 11 li^«(C{iMo*V)«MlJ*<^-f S : 

2 . is-^ r ( i n ) J immxij<r);^(r)m^i:m±>'t. 

3. le-f- r ( ou t ) J {±h— rA,-K-;l'Mffi^J-r^:;b 

4. le-?- r ( t/s ) J liHtt^fi#-r=5rrf>*»JR:firr6], 
3lt^. AJ±I;bfi^SrlS*>-r. 10 

5. le-f- r ( s/t/s ) J {4-iglC10<7)X->''at>' 

( s/t/s ) fi-f-^ismffit-rs 
>h{±ii:fi<OB)f:&^5&< ( s/t/s ) e#^3*astc:L 

[0022] >fX^M.m^^ 
CLK (in) 

CLK {9\:tv^) m^\iPc\/^:;i.±.<ry^Xcov=7y 
:htKi:?>. C: ixm3'K<7)^T<:73 P C I >'N'x<l-f^« C L Kft 

^TcO^-f $ ■ y^yj<-:?liiLib±i3^'0mzfci}^X 
^^tLh. PC I>'<;^^4CLK^t^^7)JC{:^,^Jg?S[^iEffi 

[00 2 31 /VD [3 1 : : 00] ( t/s ) 30 
AD ( T h'l^Xfc itX-r— ) ft^tiPC I VN'XicOlnl 

[00 241 

C/BE# [3 : : 0] (t/s) 
C/BE (^<P'^a'7y\ii}2:W<^ h ■ ^ ^—riV) (I 
^{4 P C I /<X±<7)|^-tr> T^fi^k^tl-S. . h ^ ^-if 
:?i^3 :^OrKPXffi<DrBl. C/BE#(i#«/N'X3V 40 

^Y^HM-th. Y'7y^9z^3y(^T~9n<rm. c 

/BE#^^J±3 2ADfi^C0 [/N'-Y h • 'f ^-^yU] 
i LT^^M^fL^. h • -Y^t— r;M4ADft^<7)i:' 

/BE# [0] fi-^{±ADft^<7);sW hOtcitlEL., C 
/BE # [ 3 ] ft-^(±ADfi-^c^yW h 3t;^tJ[S-r-S.. 
[00251PAR (t/s) 
PAR (/s-»J7=--f ) ft^(4AD [3 1: : 00] HXU 
C/BE# [3 : : 0] ^^*):^v:SISiJC^^•l»7^-^T'ft?.. 50 



raPAR^|giJ!rrs. 

[00261 

FR.AME# (t/s) 

F FLAME # (^»!7P-A) «-§-|±3K?3EOVX^'||a 

i^Sr^JS-rSd i*^-tJti6tc:FR:AME 
#$:l6^rrs. FRAME#ft-^*i^^T;?tLTV>|,(g, 

X- ^^mt^mm-t^ , frame #s^oi^fi= ^-^^jh 

[0027]TRDY# (s/t/s) 
TR.DY# (^-y^y hm^T) m^i^-lrv 

:>j5r«±)-r. TRDY#ft-^«m^-r6 I RlDY#«# 
i:jaA-^*>-ti-T<slffl-^-S. 7'-:?ffi{±TRD Y#i: I R 

S. m2.;^'f<^lg^TRDY#«^li^j^7^-^'i<A 
D|t#i#t;#itt€.clt^^-f. »#3i;^»^«t»<7)i§^TR 

LttZt^TTTii-, I RDY#i:TRDY#p5::^<?)fi^*i 

[0028] IRDY# (s/t/'s) 

I R.DY# ('f-i>jc-:5r2p|iji^y) ^^(i^^£^x- 

^(03S?3EOx-:5'ffi$:^TL#-5«g:>Jit«*>-#-. I RD 
Y#|t-^J4TRDY#fi^i:ffl^-^i>-t*-Tfigffl-rS. 
-^'laiiiTRDYttt IRDY#^:r<0«-^*'-||fi=$tt 
^t'^O^'O y^-C-t^T-r-S. #^3i;?^tt'COd^-^l RD 
Y#<l^l4WS*7-'-t5'**ADfi-§-tCflqfiEt-& C 5:^^ 
-r. m^ji.^'i'COmr^ 1 R DYtt^i-^liVX^- igaJifr' 

R D Y #mij<r>m^~¥ t'-h t> t^^f ^Kht. x-w^-t^ 

[00291 STOP# (s/t/s) 
S T O P # fi^{4-7X ^J'AtJg^SO hvV^'^^'g^'J-ilc 

[0 0301 LOCK# (s/t/s) 
LO C K #il^l±1Sia ^ ^ y-Ti? 3 ySr^T-r-S ct 3 

aj*S . PCI tcJott-S h 7 ^if 9 y^$6c7)ff^J± 
LOCK#<r)|lJffllSrfiiiiE^5t«0Ti±^V\ LOCK* 
<7)*iffll<4G N T # i: <7)aP*^i5-t*-t'^i\S#co^JiiTK 
*-OVX^'#LOCK#(^BFr^S:fiili#tT 
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(00311 IDSEL (in) 

I D s E L <^itrh^m.a)mi}i) m^ims^Tir^i^ 

[00 3 2J DEVSEL# (s/t/s) 
DEVSEL (T^VN'-fXiStJ?) fi-^lS. ^fl^yfyizL 

X:fJtLTii^ DEVSEL #ft-f-{iv ^'X±:7) fc'coSia 

*fjSii?$tLrvi**-s-^i5-r, 10 

[00 3 3J Pff (-yx^snwo^) 
REQ# (out) 

REQ# (mm m-^i±'p^^<:^mi?mmiznLx:ii- 

Q#«-Sf-Ji:2,-^iracOfi-^-C'S)0, r^T^OVX^-lgaiJJ; 
[00 34] GNT# (in) 

GNT# r^^) m-^imi¥mmizxo^<x^er>Ti!^-i: 

^7&'it«r$ix/2C:i:5:X.— GNT#-ft 20 

COG N T#r«^«i^?r*rr€. . 
[00 3 5] 64 b'y h/'<xa£^f> (ff^.) 

64f y htl£fgS:fflV>&J^^tC{l, ClO^tlSa-r^^ 

(00 3 61 D [6 3 :: 3 2] ( t/s ) 
D[63::32] ( ■r-:S' ) ft-^{±6 4 t'-y h-T-^ 
f|gi*S-ff^r3i#^=g-f^-^ffl£7)RaCi3IJ!jDi03 2 b' y KS: 30 

(00371 BE# [7 : : 4] ( t/s ) 
BE# [7 : : 4 ] h • ^^-^/U) ff-^tiifO 

TT-tJ'fflcD^T'fi, BE# [7 : : 4] m^W^^ V • 
r;Ut LT^fiffi-rS. tztXit. BE# [4] (i 
N4fcI*/-s:BE# [7] li/U Vl\,Z&mti>. C 

[0038]REQ64# (s/t/s) 40 
REQ6 4# (6 4b->yhSKjI^^) ft^{±, il?5E<7)y< 

$A7.VX^'^>«l6SLrv^€.^i:?r^;b-r. REQ6 4 
#it^{AF RAM E #fi^fc H t:? ^ S yi^^^l> . 
(00 3 9lACK64# (s/t/s) 
A C K 6 4 # < 6 4 b'-y hfEJJ^SIIg ) mmimL(^T9 
±X(r)9-y^yYbl.XrVVXi^^miZ.^^Lfzm^ 
S#^:^trL/::*§-^, :J'--y>y h;6?6 4 b' y hifiT-<^T-' 
-ri'ife^SrimLTV^S^irSrSi*-^. ACK64#« 
#l±DEVSEL#fS-§-i:[R)l:^W 50 



(004 01 PAR64 < t/s ) 
PAR 6 4 (±{!iM;J^r;l^'7— h'e7>.'\*U iri* > tiD [6 
3: : 3 2] fi^fcBE* [7 : : 4 ] ft^^Sff^l, 
mL^^')'r^^yYX'hh. 

(004 1 1 Salsft^h^Xif^-^gyMfflt 

PC 1 imx\tm^xx3v h^mm}i'th(ox\its:< t 

(0 04 21 Si L<l±, Sf'Pfr^SrffifflL. -^ft 
(REQ#) fcJ:t/f»=^(GNT#) -©-f-tir^^io 

(00431 l?ffl<7)iaf^ryPrfL; SrM<?^S7&''ID^ 

LXW^^m±.rh J; 5 tc^^ LOrttfif^^r /J> 

m^ifi^LXPC I >'<J^-9-^^>^Ps!)^|te|fccm'©$*i.^r 
V ^J: 9 tc-r * . PfNilffili*— <?5 G N T #e^{v 

(0 04 4 1 ^IS<i^<DR.EQ#ft-^$rl6fT-rS^i:T' 

if), msiih^y^:? y^miLtz\,^f'\=i'y^'f^x' 

(004 51 GNT#^t^<iii^^-(7)h9>-lf;?V3 

r ^ -bx ^^Mrt hm^. R E Q #^ m^<7)mi 

^X<7)i^m$:^X'lz^^ L^T V V ^ ^, <7) fc ISIKLT -f- 
(0 04 6 1 PC I>'^X<±3K^Et'C0^St>>'-^X^fiEffl^ 

T§ S . Pf?||M{iF;fS-r S ^■rtiCTyyjmX'i^ {r^tx. 



( 

9 

C 0 04 7 ] ^<:^tmmAmX'h 0IIS<OGNT#(i# 1 

^m.\iY^:^^'9i^B>imm'th^tiz^h. ^ 

in.mh(r>mr^X'\i. ^StiADtiJ:i>'c/BE#<i-f-$- 
3 mSS.h: L^rtttKi'^r/b^ri, ^ , ||g|± l m^-P Oy^f^ 

[0048] y<x<Dm^7b<~7 X i^mm.izm£-^tLt^ zc 
•?x^'mmt<mmEE.mizmm't?> ^ t t-F r a me 

A M E 1 0:7 D ■/ ^m±T H U-X 

'/ ^'^g-CADtj jrt^C/BE CUKiMStLS. 

imihL. z<7)miz^ iRDy #tij:xj^T RDY it mij 
<r>isw-7xis>^m.t9~y-, vmm.^fi.^ixi,zx 
^^ii.h^ti^ii.<r>i^vi v^t^x% 7'—^\±-7X'9mm 

fc^J'— Jr' y hOT<O^r'ADfi-^{cJ:0!Kjl!$ixS. V 30 

mz?k^-ti>) . FRAME#-fi-^^%^Tf?ltL. IR 

f^, TRDY#ft^^%^7-r^^.J:t3j: 0, PClys'x 
t±FRAM#t I RDY#fi^M:6-J!lr^^^Tf?ll:$#l.^^ 40 

JO 0 50] ^•^xff)^t.firm:m 

1 Ol^iiCO^ISt; J; -> XWm Lni>J:o ^TCDft-^r 

mjr:Lxhi>hii*)X'hh. yif^mm^-(^Mim^& 

m-^-X'ttm^ ^f^Mizn^-t:^ . JC. (i\ I R D Y 50 
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1 0 

J^tLXTVUX^irmmt. -:6-FRAWE#. C/ 
BE#. ADm^lihyy^f^=^3ym<r>WWt^^^ju 

^:ffi^mmv-^ Lx^-th , ^a-r-f ^Mt f 

RAME#m^i; I RDY#fi-^A<^5firf?±$^iTV^5 
( 0 0 5 1 ] ^TiOA D^^li, fc'i.i^^.rK^Xfflij 
ifihh. ^t^\,Z^ ^^E<r)-r-:$'^Kill(:ra^U=5:V^AD^t 

H 3 ti P C I ^ h ^ >if g >'$-^:f, 

^$ii/>:^-&^^±»*> G N T ^m^^mwmmipmi l 

Jttfe. ADt5j::/c/BE#fi^|glft|gsgs-;i-McL^r 
*ttL{f=2rf>irv>. ^^a^h^>-rr?£^H>'JiFRAlW 

[0053] y^t^mm-T^ 9Mi^ -^x^^^mt^ADiM 
DE V s E i^um^-commimi tt:m^x-mm^\sim 

m3ii^t,^ci'yi?mm4ix'm<. s-y-, \-mm.M^ 

S*$ixJtr-^'S:A l>m^\,Zt>himmikX%^j:\^^ 

i: t T ^ O^S^ I. r K \yX^ L^v! 4. iS 
%\z A D^t-^IBSJEIK ^^^-/I^WmAX':^ ^^iZ L=S:tt 

Ti^S^{CADfi-^*>'J?i6L^va a tC^felEt-STt:*^ 

10 0 5 4 1 ^'-y y MiSA^'^^v'-^ 2- tie^r^ s 

COli, TRDY#fi^^*-C'^'-y'.y h^gA^||fi=^§ 
tot t>j$i^t«:OT^'O y:?i^K89T'iSS. -r— 
:i'ffl<?5|^, C /B E # -ft^Jl fc'CO/ M Y^kifimSLCTf^r— 

smzm^ ur I- c/b e #ft^yN' y r 



( 

1 1 

C 0 0 5 5 ] rJ' iji^mtii t 'r-^'mm-T 

[ O 0 5 6 J -7^ ^mm±C^ \=i'yi7tgl 4 XytL<r>'f—9 
^tl^mkX'-h ^ i: . UjiJ- L . vx ^'^ati I R D 

jM$-^T-r^2^ii*»'^T LT V ><?)-C F R AM E #fi 
#{il^ff$n/iiSi:^l>. I RD Y#fl#>&<^Ovi? 
^14 XW^^i\tzni^<r>ff' FRAME #<l#$r^fi=ff 

too 5 7] 

^=Sr;b ^ G N T #fi-^5t[<P(^a3!,>f, fltr $tL^v:«^ 
ADt5j:ifcyBEitm^mW}m^^^>izL^ifit\£ 

iS^O. FRAME#ft^;i)<^^a.y^Si58r'ja^i7)5l&^T 

^titimMx^^^L. c:<^)^M^wAD^l■f^i:?-y'.y N 
W}mxLfz3m<^'m-^9}v^-m\^x\^h. myrco 

coo 5 9] 1 RDY#ft-^{± FRAME #fi^;!)^^^T 
I RDY#fl^Z>i^tff?±$ni.<^-Cx-^lfeillt± 
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1 2 

[0 06 01 h^^-r^v-c^^cT^^j 

) 3?<. FRAME#«-f-t I RDY#ft-f-<»ii:'*>/t,t% 

10061] h^^-if^^-g >'^i^P<r*^fT^ri3*i^;t 

fc^mi h7y^9i^3 Xli^T^^^-r F RAME #fi 
1 RDY#«^|gfi=<^ihtT#«-r&. dCOKfj;^ 
i^tcSllJ? $n7t:^a«± A D fc J: rXC /B E -/ 7 

[006 2] PC Idf-S h^MBUS.jf— 
>'<:^i:RAMBUS-f-^' ^yUSr^ i >S l£^0|go*<7)S| 

[ O 0 6 3 ] P C I fieM<±5aS^Si: mmWS: [i^-^ 

32 b'-y h • t-h'T'{±S#l 3 2^Xr.'\'-r hai>t:ii6 
4t'v h • ^-K-C{i^#>2 6 4^?y>'\W h$-st;e*i: 
iH^/N'^ffilSfc^SrO^StOT'S)*, 3'/i>t=. RAM 
B U S ^-ir ^-^Hi^ftTt fc i {f tf-:? B3^(C^|=!.> 5 0 0^ 

tizJ:&iSia^hm-e>. • ^y^y^,- 

:^mmzm^ft?>ts^htLi,, zn(:,^m.^-^hi±fci^ 

PCI/N-XtRAMBUS^A-^VWilb^ilVifaftS 
[0 0 64] 05T{±PC I M'x 3 St RAMBUS^ 

-V ^^tu4 0 izmm u^c 2 :tf- h • r o-fe «/ -r 3 6 3&«^ 

LTi5^. rn-fe •y^^ 3 StiP C 3 8^X07- ^'■t 
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